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(57)Abstract: 

PROBLEM TO BE SOLVED: To improve the release properties of resin from a mold 
after molding in a sealing method for a semiconductor element. 

SOLUTION: A lead frame 10 on which an IC chip 1 is mounted is placed on a bottom 
force 21 and covered by a top force 20 with a cavity. Then thermosetting type 
epoxy resin is flowed into the arrow mark direction and cured therein. Films 
composed of a compound of baron, phosphorus and tungsten are applied for coating 
on the top force 20 and the bottom force 21 including a cavity and the like in the 
range of film thickness of approximately 2 micron-10 micron by the ion plating 
method. Films composed of a compound of nickel, phosphorus and tungsten can also 
be used. As the release properties of semiconductor sealing resin formed are good 
by the arrangement, dummy shots for recovering the release properties are not 
required to be applied frequently. Also the cracking of the IC chip can be prevented, 
and the reliability of a semiconductor device can be enhanced. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] the resin seal which uses this invention at the time of 
the manufacture method and manufacture of the plastic-molded-type semiconductor device closed by the 
resin — public funds - it is related with type 
[0002] 

[Description of the Prior Art] As a plastic-molded-type semiconductor device which mounted IC chip in 
the leadframe and was closed by the resin by the transfermold method, DIP (dual inline package), SOP 
(small outline package), QFP (quad flat package), etc. are known well. The semiconductor device of 
plastic molded types including these is used for many uses by the end of today from large-sized things, 
such as an industrial device, to small things, such as a portable personal computer and a portable 
telephone. It has agreed in the inclination of advanced features of a semiconductor device in recent 
years, the formation of many pins, and thin-shape-izing, and a commercial scene is being expanded. 
[0003] The manufacture method of the plastic-pattern semiconductor device currently performed from 
the former is explained using drawing 1 . 

[0004] In drawing 1 , 1 is IC chip. 2 is adhesives and is for fixing the IC chip 1 to a die pad. 3 is a metal 
thin line (wire) and connects electrically each electrode (pad) and inner lead of IC chip. Two or more 
leads which 10 is a leadframe and perform electrical installation with the exterior, and the die pad which 
lays IC chip are really formed. A top, 20 is metal mold, 21 is the Shimokane type, as shown in drawing 
1 , the mold for resin fabrication (space) is formed, and IC chip metallurgy group thin line etc. is 
arranged inside the space. The parent of metal mold is made of the alloy tool ropes SKD1 1, SKD12, and 
SUS400. Covering 22 of the hard chromium by plating etc. is given to the field which touches the 
semiconductor sealing agent of metal mold as illustrated. A mesh-of-covering target is improvement in 
rust prevention, abrasion resistance, and a mold-release characteristic. However, it may not cover 
depending on the quality of the material of a parent. Thermosetting resin is well used for a closure resin. 
The arrow shows the inflow direction of a resin. 
[0005] 

[Problem(s) to be Solved by the Invention] using the strong resin of adhesive strength in drawing 1 , 
here, in order to raise adhesion with a leadframe, in carrying out the resin seal of the semiconductor 
device prepared on the leadframe - it is general However, it had led to worsening the mold-release 
characteristic of the resin after this fabricating, and metal mold. Moreover, when the metal mold with 
which hard chrome plating etc. is not covered is used for manufacture, a mold-release characteristic with 
a closure resin is very bad, a closure resinous principle adheres to metal mold, and a mold-release 
characteristic becomes bad as a fabrication operation is repeated and is performed, even if it is the case 
where the metal mold which covered hard chrome plating on the other hand is used for manufacture. If a 
mold-release characteristic gets worse, when fabricating a thin shape or a large-sized package especially, 
curvature may be produced in a package. For this reason, cleaning of the dummy shot using the resin for 
recovering a mold-release characteristic or metal mold needed to be performed frequently. Generally, 
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not with the work done within the process which manufactures a semiconductor device but with 
manufacture of a semiconductor device, it had to carry out specially by another work, work became 
complicated, and the dummy shot had the problem of reducing productive efficiency, moreover - if a 
resin is torn off from metal mold by force after the mold-release characteristic has become bad metal 
mold - there was a problem that cracking went into IC chip dedicated inside 
[0006] metal mold other than the hard chrome plating aiming at a mold release disposition top — 
although there is an example using fluororesin as a proposal of covering material as shown in JP,56- 
090531, A, since it is easy to separate from metal mold and abrasion resistance is [ a degree of hardness 
is low and ] moreover inferior, fluororesin is not practical Moreover, although there is nickel phosphorus 
plating of JP,01-186309,A as another proposal, it is not [ that a degree of hardness is inadequate and it is 
easy to wear out ] practical too. this invention is for solving the above-mentioned technical problem, and 
while productive efficiency is raised using offer of the metal mold which raises a mold-release 
characteristic with the resin for closure, and its metal mold, it aims at offering the method of 
manufacturing a reliable semiconductor device. 
[0007] 

[Means for Solving the Problem] the resin seal of this invention ~ public funds — type is covered with 
the compound of nickel, Lynn, and a tungsten in a field to touch a heat-hardened type epoxy resin, and is 
characterized by the bird clapper The metal mold with which nickel, Lynn, and the tungsten compound 
were covered has a good mold-release characteristic with a semiconductor closure repin. Therefore, 
when metal mold and a resin release from mold simply, a semiconductor device can be manufactured 
efficiently. 

[0008] Moreover, a cavity inside, the gate, and the runner section are parts where a resin touches most, 
and if the aforementioned compound is prepared in the part, they can maintain a comparatively effective 
mold-release characteristic. 

[0009] other resin seals of this invention - public funds - a field is covered with the compound of 
boron, Lynn, and a tungsten as type to touch a heat-hardened type epoxy resin, and it is characterized by 
the bird clapper The metal mold with which boron, Lynn, and the tungsten compound were covered has 
a good mold-release characteristic with the semiconductor closure resin after resin fabrication. 
Therefore, when metal mold and a resin release from mold simply, a semiconductor device can be 
manufactured efficiently. 

[0010] Moreover, as for the aforementioned compound, it is desirable that about 2-10 micrometers is 
covered. Moreover, as for the aforementioned compound, it is desirable to be prepared in a cavity inside, 
the gate, and the runner section at least. 

[001 1] On the other hand, it is the manufacture method of the plastic-molded-type semiconductor device 
which closes IC chip in a heat-hardened type epoxy resin, and is characterized by the bird clapper 
including the process which carries out the resin seal of the field which touches the aforementioned resin 
using nickel, Lynn, and the metal mold covered with the compound of a tungsten using the metal mold 
which becomes closure of the aforementioned resin from an alloy tool rope (JIS SKD12 grade). Or it is 
characterized by the bird clapper including the process which carries out the resin seal of nickel, Lynn, 
and the field that touches the aforementioned resin instead of the compound of a tungsten using boron, 
Lynn, and the metal mold covered with the compound of a tungsten. Since it is not necessary to perform 
the dummy shot for recovering a mold-release characteristic specially in order for a mold-release 
-characteristic to improve, a semiconductor device can be manufactured efficiently. Moreover, since the 
cracking crack of IC chip can be prevented, the reliability of a semiconductor device can be raised. 
[0012] 

[Embodiments of the Invention] The form of operation of this invention is explained referring to a 
drawing. As shown in drawing 2 (a), the IC chip 1 is carried in a leadframe 10, and it fixes to it. In 
drawing 2 , 2 is adhesives and is for fixing the IC chip 1 to the die pad of a leadframe. As a leadframe, 
the copper material which was excellent in thermal conductivity is used. The level difference is given, 
and the die pad which carries out installation fixation of the IC chip 1 is prepared so that it may see, 
other portions, for example, lead portion, and may become low in the height direction. As a substitute of 
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a leadframe, the wiring substrate of a ceramic is sufficient. Adhesives use the silver paste which made 
the epoxy resin the principal component. After applying a silver paste to the die pad which carries IC 
chip by the dispenser and carrying IC chip after a silver paste, IC chip is fixed to a die pad by making it 
dry for 1 hour and making it harden at about 175 degrees C. 

[0013] Next, the electrode (not shown) and inner lead 1 1 on IC chip 1 front face are connected by the 
metal thin line 3. The gold streak was used as a metal thin line. 

[0014] Next, the resin seal of the IC chip metallurgy group thin line etc. is carried out. After placing the 
leadframe to which the metal thin line by which IC chip was carried in the Shimokane type was given 
like drawing 1 , preparing a cavity and putting metal mold, a heat-hardened type epoxy resin is made to 
flow in the direction of an arrow, and is stiffened. When a cavity etc. is included, metal mold and the 
Shimokane type use boron of 3 micrometers of thickness, Lynn, and the thing to which the coat of the 
compound of a tungsten was given. The position where especially the coat was given has gone to the 
field which touches closure resins, such as a cavity inside, the gate, and the runner section. What is 
necessary is for the range of it just to be about 2-10 micrometers, although the compound of boron, 
Lynn, and a tungsten used the thing with a thickness of 3 micrometers by the ion plating method. 
[0015] the metal mold which carried out the coat of the compound of boron, Lynn, and a tungsten - 
comparing — the metal mold of mould mold goods — it has checked that the mold-release characteristic 
was improving in order to change the closure resin front face of a semiconductor device into a state with 
minute irregularity, and the so-called crepe state ~ metal mold - although minute irregularity is attached 
to the inside, when hard chrome plating is covered, chromium adheres to heights, and when a field 
covers the compound of boron, Lynn, and a tungsten with the ion plating method to becoming coarser 
compared with a plating coat front, it adheres to a concavo-convex field uniformly this — boron, Lynn, 
and the compound coat of a tungsten — metal mold — a hard-chromium coat -- mold releasability is 
considered to be one good cause from metal mold 

[0016] Moreover, as a coat object, even if it uses nickel, Lynn, and a tungsten compound besides boron, 
Lynn, and a tungsten compound, it is effective similarly. 

[0017] Although what is depended on wire bonding as a connection method of a semiconductor device 
and a leadframe was shown, the thing of flip chip mounting or TAB mounting may be used. Although 
the thing of a form which carried IC chip in the leadframe of a copper alloy as an example of a 
semiconductor device was shown, it carries in the leadframe of 42 alloys and QFP and SOP which 
carried out the resin seal of both sides of IC chip also have the same effect. Since the cracking crack of 
IC chip tends [ especially ] to happen in TQFP with thin thickness, and TSOP, an effect is remarkable. 
[0018] 

[Effect of the Invention] nickel, Lynn, a tungsten compound and boron, Lynn, and tungsten compound 
covering — the mold-release characteristic of metal mold with the semiconductor closure resin after 
fabrication is good Therefore, since it is not necessary to perform frequently the dummy shot for 
recovering a mold-release characteristic, a semiconductor device can be manufactured with sufficient 
efficiency. Moreover, since the cracking crack of IC chip can be prevented, the reliability of a 
semiconductor device can be raised. 



[Translation done.] 
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